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(54) SAFELY RESTRAINING DEVICE AND METHOD FOR RESTRAINING OCCUPANT ON 
VEHICLE SEAT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
restraining an occupant on a vehicle seat. 
SOLUTION: In this method for restraining the occupant 
on the vehicle seat, the method is proposed to hold the 
occupant in a returning position on the vehicle seat by a 
certain holding power (S3, S6) after returning the 
occupant to the vehicle seat by power (S2, S4, S5) by a 
belt tensioner when detecting a dangerous driving state. 
Here, the selected holding power (S3, S6) is smaller than 
the power (S2, S4, S5) for returning the occupant. This 
safely restraining device particularly used in this method 
for restraining the occupant on the vehicle seat during 
the dangerous driving state, has a safety belt, a front 
monitoring detecting device for detecting whether or not 
a state is the dangerous driving state and an occupant 
position detecting device. When detecting the dangerous 
driving state, the belt tensioner receives a certain 
power, and returns the occupant to the vehicle seat by 
the power to hold the occupant on the vehicle seat by 
the certain holding power. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] It is the approach of restraining crew on a car seat, and when dangerous operational 
status is detected, said crew is pulled back to said car seat according to the force (S2, S4, S5) 
by the belt tensioner. Subsequently The approach characterized by holding in the pull back 
location on said car seat by a certain holding power (S3, S6), and setting up lower than said 
force (S2, S4, S5) used for pulling back said crew said holding power (S3, S6). 
[Claim 2] The approach according to claim 1 that said holding power (S3, S6) is characterized by 
being for 100 to 600 Ns. 

[Claim 3] The approach according to claim 1 or 2 that said force (S2, S4, S5) which pulls back 
said crew is characterized by being for 200 to 1500 Ns. 

[Claim 4] an approach given in claim 1 characterized by the thing which pull back said crew, and 
which it reaches and/differs from the force (S2, S3, S4, S5 t S6) to hold according to said weight 
of each crew thru/or any 1 term of 3. 

[Claim 5] An approach given in claim 1 to which said holding power (S3, S6) is characterized by 
differing according to the deceleration of said car thru/or any 1 term of 4. 

[Claim 6] An approach given in claim 1 to which said holding power (S3, S6) is characterized by 
differing according to the rate of said car thru/or any 1 term of 5. 

[Claim 7] An approach given in claim 1 characterized by performing the change on the low high 
force level of said holding power (S3, S6) of said force (S2, S4, S5) to pull back from force level 
after predetermined time amount thru/or any 1 term of 6. 

[Claim 8] An approach given in claim 1 characterized by performing the change on said low high 
force level from said force level based on said crew's location thru/or any 1 term of 7. 
[Claim 9] An approach given in claim 1 characterized by performing the change on said low high 
force level from said force level based on the movement magnitude of said belt strap, and/or the 
measurement result of a rate thru/or any 1 term of 7. 

[Claim 10] An approach given in claim 1 characterized by performing said change on said low 
high force level from said force level based on the motion count result of the crew from motion 
of the location of said belt force and crew, the deceleration of a car and/or the movement 
magnitude of said belt, and said driving gear, or measurement of the property of said driving gear 
thru/or any 1 term of 7. 

[Claim 11] An approach given in claim 1 characterized by performing said change on said low 
high force level from said force level with actuation data thru/or any 1 term of 7. 
[Claim 12] An approach given in claim 1 to which said belt is characterized by being pulled in 
independent at each car seat thru/or any 1 term of 1 1. 

[Claim 13] Said dangerous operational status The following parameters, i.e., steering include 
angle, The distance from a body, relative velocity, the deceleration of a car, and whenever [ yaw 
angle ] A yaw rate, yaw acceleration, An approach given in claim 1 characterized by what is 
detected by supervising at least one parameter chosen from from among rapid increase of the 
rate of the car itself, sudden modification of a direction, and an attachment coefficient, lateral 
acceleration, the rate of a wheel, and/or the tilt angle thru/or any 1 term of 12. 
[Claim 1 4] An approach given in claim 1 characterized by the ability of said holding power (S3, 
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S6) to loosen when said car stops or the operational status which is not dangerous is detected 
with the data of said car thru/or any 1 term of 1 3. 

[Claim 15] It is the insurance arresting gear which is especially used by the approach by said 
claim 1 thru/or any 1 term of 10 and which restrains said crew in dangerous operational status 
at said car seat. Belt equipments, such as a safety belt, If it has the front monitor detection 
equipment which detects whether it is dangerous operational status, and crew location detection 
equipment and dangerous operational status is detected The insurance arresting gear 
characterized by being set up lower than said force of using for a belt tensioner receiving a 
certain force and pulling back crew on said car seat according to that force, and said crew being 
held by a certain holding power on said car seat, and this holding power pulling back said crew. 
[Claim 16] The insurance arresting gear according to claim 15 with which said belt tensioner (10) 
is characterized by being constituted reversibly. 

[Claim 17] The insurance arresting gear according to claim 15 or 16 characterized by equipping 
said front monitor detection equipment (1) with a radar sensor, and detecting a collision, a 
swerve, and/or an overthrow. 

[Claim 18] The insurance arresting gear according to claim 15 or 16 characterized by equipping 
said front monitor detection equipment (1) with an infrared sensor, and detecting a collision, a 
swerve, and/or an overthrow. 

[Claim 19] The insurance arresting gear according to claim 15 or 16 characterized by equipping 
said front monitor detection equipment (1) with an image processing system, and detecting a 
collision, a swerve, and/or an overthrow. 

[Claim 20] It is an insurance arresting gear given in claim 15 characterized by said belt tensioner 
(10) operating only when it detects that said equipment is desirable and said each crew of said 
seat has carried the belt with a belt latch switch (5) thru/or any 1 term of 19. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the insurance arresting gear which is used by 
the approach by the premise part of claim 15 and which restrains crew in a traffic accident at a 
car seat, especially concerning the approach of restraining crew on a car seat by the premise 
part of claim 1. 
[0002] 

[Description of the Prior Art] The insurance arresting gear is attached in the seat of most 
current automobiles. Thereby, the injury to crew when a car is involved in accident is minimized. 
Especially as active equipment (active system), the safety belt, the so-called air bag, etc. are 
used in relation to this these days. 

[0003] The safety belt has been used for a rear-spring-supporter automobile until now at the 
long period of time. So, the so-called belt of the type with which many which secure the 
insurance of the man in a car differed also exists. In this way, when it was attached in the car in 
the fixed point of either two pieces or three pieces, and a car slams the brake suddenly or hits 
an obstruction, the belt which meant preventing that the body of the man in a car flies to the 
front according to inertia and which can be used commercially is attached in many cars. 
[0004] Especially, at high speed, when a car hits an obstruction, crew is given up by inertia to 
the front. When the safety device is not attached, generally such accident may become 
miserable and may give the man in a car a fatal injury. On the other hand, although crew 
generally has the opportunity of survival when equipment of a car contains a safety belt, the 
injury of the range of a breast or a shoulder is especially frequent. It is often for being certain 
that this is in the taking-a-seat location which does not require crew with a back board. 
[0005] In order to avoid that a belt becomes long too much at the time of an impact or a slam on 
the brake, when a car is involved in a collision, the restricted belt equipment which used the belt 
tensioner which pulls back a seat belt is indicated by DE-OS22271 21 . Thereby, it becomes 
possible to secure the crew between impacts in the most desirable taking-a-seat location. 
[0006] The restricted belt equipment with which the restraint committed for a seat belt is 
controlled by three steps by DE44I.1184 is indicated. That is, when the collision of the expected 
car which a seat belt is only pulled by the so-called pretensioner to the predetermined 
PURITENSHON force before the collision of a car, and is looked out for after that does not take 
place, at the 2nd step, this PURITENSHON force can surely be loosened. In the 3rd step, an 
additional belt tensioner will pull back a seat belt by the higher PURITENSHON force. This 
happens, when the collision of a actual car is detected. 

[0007] The arresting gear with which PURITENSHON of a maintenance belt is strengthened at 
the time of actuation of a brake is indicated by DE-OS21 59265. Therefore, a belt acts on crew's 
body by the flash of a collision, and PURITENSHON permitted. 

[0008] The driving gear which makes EP0560181 move the components of an automobile to an 
insurance location from a normal position is indicated. The sensor used for this answers too 
much rate change of a car, and the gas generator arranged in a piston can release compressed 
gas by ignition, can drive a piston, and, thereby, can operate for example, a safety-belt restraint 
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system. 

[0009] In the automobile crew maintenance system of a publication, a safety belt is pulled by 
DE-PS2249759C2 above a predetermined acceleration threshold, and the magnitude of the 
PURITENSHON force is set as it as a function of the weight of rate change of the car per unit 
time amount and/, or crew. 

[0010] However, although, as for all these well-known safety systems, the slack of a belt is 
removed by PURITENSHON before a collision with the conventional technique, since the force of 
a belt does not conform to a taking-a-seat location, it has the disadvantageous point that the 
load to crew is high. 
[0011] 

[Problem(s) to be Solved by the Invention] The object used as the foundation of this invention 
with the known conventional technique as the starting point is offering the approach of 
restraining crew on the car seat which crew's can be restrained on a car seat with the means 
which can minimize the load to crew, however can set a load to required level simultaneously, 
and an insurance arresting gear, when the slack of a belt is taken. 
[0012] 

[Means for Solving the Problem] This object is attained by the description clarified by claim 1 
and claim 15. 

[0013] According to the solution by this invention, especially the PAX of a front seat is not 
necessarily in the location which always leaned on the back board thoroughly. The crew in a car 
being even slouchy (condition from which it has separated from the right location) — although it 
may have become, it pulls back at a seat by the fixed force it is powerful in the first place first 
and a car is held by a certain holding power between dangerous conditions after that, the holding 
power can choose a lower thing. 

[0014] This approach is suitable although it makes it possible to minimize any injuries to the 
crew to whom it may happen using a safety device. 

[0015] The approach by this invention can carry out crew using the insurance arresting gear by 
this invention restrained at a car seat in dangerous operational status especially. In it, when a 
safety belt, a belt tensioner, or a thing of the same kind is dangerous operational status, in 
response to the force, crew is lengthened in the first place first at a car seat, and is held by 
holding power low after that in the pull back location on a car seat. 

[0016] In all the dangerous operational status that can be guessed, in order that this kind of 
equipment may perform the approach by this invention, the advantageous thing has become 
clear. For example, it is a time of a full brake or the impact of a car, an overthrow, or a car 
carrying out a swerve, or sliding horizontally. It not only reduces wounded risk, but especially in 
the case of a swerve condition, by restraining crew before accident, there are data that an 
operator is held in a dangerous condition at the safe location on a seat, as mentioned above. It 
comes to be able to perform certainly an operator controlling a car more efficiently and . 
contributing to stabilization of operational status positively by this approach. 
[0017] The further advantage of this invention, an advantageous improving point, and 
development are clarified according to the concrete example explained while referring to drawing 
to a subordination term and the following. The arresting gear which restrains the desirable 
operation gestalt and the crew of an approach by this invention on a car seat is shown in 
drawing. 
[0018] 

[Embodiment of the Invention] Drawin g 1 shows the situation about the case where an urgent 
brake or emergency brake operates, before dangerous operational status, and crew is restrained 
by one well-known approach from the conventional technique. Here, change of the force S over 
time amount t is shown. 

[0019] When emergency brake operates with a brake auxiliary system or an automatic braking 
system instead of [ its ] the operator itself, a reversible belt tensioner operates and the force 
level S1 shown in drawing 1 is chosen. This force level serves as the holding power S1 for the 
average crew who set beforehand by the test. Even if crew is before accident in this way, he is 
held. 
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[0020] Crew's weight is measured with weight detection equipment here, and to heavier crew, 
the force level S is raised on the high level S12, or it becomes possible additionally to reduce the 
force level S on the low level S1 1 to lighter crew. 

[0021] A car seat lengthens by a certain fixed force S2 by the belt tensioner shown roughly 
[ crew ] at drawing 2 when operational status dangerous with the approach of restraining crew 
on an according to this invention to above-mentioned approach [ which is already well-known by 
the conventional technique, and is used recently and frequently ], and contrast target car seat 
was detected, and it is held by holding power S3 after that in the pull back location of a car seat. 
Here, the holding power S3 to selected crew is lower than the force S2 used for pulling back 
crew. 

[0022] It is possible to detect whether crew is in the usual taking-a-seat location with crew 
location detection equipment in the case of the approach shown in drawing 2 , for example, it is 
possible to perform actuation based on this detection output, crew's location — infrared sensor 
equipment, ultrasonic sensor equipment, RADAR sensor equipment, and a belt elongation 
measuring device — using — for example, a seat and the location of a back board — and/or, it 
is detectable with measurement of motion of the driving gear of a belt. 

[0023] Although it is thought that it generally happens in the case of the PAX of a front seat 
when crew is in the taking-a-seat location in "the condition of having separated from the right 
location" about a front location, for example, an air bag, more, the PAX will be pulled back by the 
force S2 at a car seat, i.e., the usual taking-a-seat location, and will be held by the lower force 
S3 throughout a dangerous car condition after time amount t1. 

[0024] In relation to this, it has become clear that for 200 to 1500 Ns is suitable for the force S2 
which pulls back crew. In healthy people's case, the biomechanics-limitation of the force where 
crew is able to win popularity is 6000Ns, and turned out that the force between 200Ns and 1500 
Ns was usually enough for pull back. Thereby, the process of pull back will become very desirable 
for crew, and an injury will be escaped. 

[0025] On the other hand, between 100N and 600Ns is suitable for the holding power S3 after 
pulling back crew. In order to avoid the injury which originates especially in a safety belt in order 
to make allowance possible, this force level should be kept as low as possible. However, the 
safety of a high level should be guaranteed. It has become clear that it is especially suitable in 
the force of holding this crew being about 100-600Ns. 

[0026] Since it has not said that crew is already pulled back after pull back at the seat, 
consequently a belt is too long and crew moves freely into a full brake, it is possible to reduce 
holding power. 

[0027] In the approach by this invention, if force, such as holding power and force which pulls 
back crew, is adapted for crew's weight, it is especially suitable. It is also possible to fit the force 
of a belt to the location of a belt, i.e., the location of a seat, as a suitable approach especially. 
[0028] As shown in drawin g 2 , this means that lowering (S21) is possible, in order to be on a car 
seat, or to pull back respectively using the weight sensor in a car seat with the force level S2 or 
S3, i.e., holding power, and to raise the force corresponding to heavy crew (S22) or to guarantee 
not only the optimal maintenance but crew's maximum amenity. 

[0029] In addition, it is possible to fit holding power S3 to the deceleration of a car, and to also 
make it differ according to deceleration. This optimizes force level further, that is, it is an option 
which maintains the force as low as possible and guarantees that crew is comfortable as much 
as possible so that the load by the safety belt can be kept low. 

[0030] Holding power S3 can be fitted to a car rate, and it can also be made similarly to differ 
according to a car rate. 

[0031] According to the desirable operation gestalt of the approach by this invention, the change 
on the low high force level of holding power S3 of the pull back force S2 from force level can 
also be performed after predetermined time amount. If drawing 2 is made reference, this means 
that time amount t1 is the statistic determined by trial. 

[0032] In relation to this, a special experience value can be used for time amount t1, and this 
serves as time amount with the very high probability pulled back by the crew force S2 at the 
seat. Then, a change on the low level of holding power S3 is performed. 
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[0033] However, performing the change on low high force level from force level according to 
crew's location is also considered. In such an operation gestalt of the approach by this invention, 
the pull back force and holding power can be applied in proportion to accuracy, and since crew is 
already in a pull back location, he does not receive the big force superfluously. 
[0034] However, measurement of the movement magnitude of a belt strap and/or a rate can also 
perform similarly the change on low high force level from force level. It is because this serves as 
an indirect index of crew's location. 

[0035] It is especially suitable, if the combination of measurement of the following force of a 
parameterbelt, crew's location, the deceleration of a car, and/or the movement magnitude of a 
belt, motion of a driving gear, or the property (a current (current), power (power)) of a driving 
gear performs the change on the low high force level S3 from the force level S2 when calculating 
motion of crew. It can change to accuracy dramatically at the flash which crew pulled back and 
just returned to the location with the combination of this parameter. 

[0036] According to another desirable operation gestalt of this invention, the change on low high 
force level from force level is performed by actuation data, such as a hand of cut in the case of 
an electric motor or current consumption of a driving gear, and/or power consumption. 
[0037] Generally it is known that it is desirable that a belt is pulled independently at each car 
seat. This means that parameters, such as each crew's weight and a location, are independent 
respectively. 

[0038] The trigger criteria of a belt tensioner can be acquired with the judgment of dangerous 
operational status, and/or front monitor sensor equipment. 

[0039] In the approach by this invention, whenever [ steering include-angle, distance / from a 
body /, relative-velocity deceleration / of a car /, yaw angle, yaw rate, yaw acceleration, rate / 
of the car itself /, sudden-change-izing / of a direction /, rapid increase / of an attachment 
coefficient (adhesion coefficient) /, lateral acceleration, rate / of a wheel /, and/or tilt-angle ], 
or a car condition dangerous to measurement of the combination of the arbitration of these 
parameters is detected more suitably. 

[0040] Therefore, when a brake operates, even by an operation of a corresponding accelerator 
pedal and/or a corresponding brake pedal, detection of the body by front monitor sensor 
equipment, or the brake support system, it serves as a trigger, a belt tensioner operates, and the 
force level S2 (refer to drawing 2 ) is chosen. In relation to this, sensor equipment carries out 
measurement or count of distance and relative velocity, therefore the force S2 is chosen 
depending on distance and relative velocity. 

[0041] It is used as a parameter, for example, this decides on the time amount of a collision, i.e., 
the time amount spent by the collision of a reversible belt tensioner, the parameter containing 
crew's location and crew's weight is used, and the distance from a body, relative velocity, the 
rate of the car itself, the deceleration of a car, or coefficient of friction also calculates sufficient 
force level S2 (or S21 or S22) for it not to be dangerous, that is, move crew to a pull back 
location. 

[0042] Crew's location and motion are measured by measurement of measurement of the 
movement magnitude of detection of crew's location and/, or a belt strap and/or measurement 
of motion of a/or the driving gear of a safety belt, for example, an electric motor, in a row and/or 
rotational speed and/or current consumption and/, or power consumption. If crew arrives at the 
location which is not dangerous with time amount t1 , a change on the force level S3 can be 
performed, and as S3 was already described about S2 here, it can also be made adapted for 
weight. Here, it depends for the force S3 on the deceleration of a corresponding car, and the 
holding power in corresponding crew's weight after that. 

[0043] The example of application of the approach using the front monitor sensor equipment by 
this invention is shown in drawin g 3 . Detection of dangerous operational status is attained with 
this means, and according to the motion direction of a car in which it was carried, collision time 
amount and the possibility of a collision can be calculated, and it is determined by the 
acceleration of a steering include angle, the rate of the car itself, a lengthwise direction, and a 
longitudinal direction, a yaw angle, and/or the yaw rate. 

[0044] Crew location detection equipment's detection of that crew is in a dangerous location 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



2005/07/19 



JP.2001-239922.A [DETAILED DESCRIPTION] 5/6 ^— \> 

• • 

determines force level S4 for moving crew to the location which is not dangerous using crew 
weight detection equipment. 

[0045] According to the desirable operation gestalt of this approach, since it is dependent on the 
location of the residual time to accident, and crew, and crew's weight, force level S4 can assume 
a value which is different as shown in force S4 of drawing 3 or the value of S5, and the value of 
time amount t3 or t4. 

[0046] Furthermore, it is known for much accident that a swerve will often actually happen 
before accident. This brings about migration of an especially crew's dangerous taking-a-seat 
location, i.e., a longitudinal direction, namely, crew approaches the windshield and B pillar of a car 
too much. 

[0047] When there is a collision with rapid increase or a curbstone of sudden modification of a 
direction and an attachment coefficient etc. especially, migration in a longitudinal direction 
arises. This brings about migration in crew's dangerous longitudinal direction, and the danger of 
an injury in the accident which continues as a result and happens increases it. Furthermore, 
other safety devices may be damaged by eye others. It is enough to bar controlling a car where 
the sudden migration itself [ lateral ] and an operator are controlled in addition to it. 
[0048] According to another operation gestalt of the approach by this invention, it is desirable to 
use the parameter of the car containing a steering include angle, a yaw rate, yaw acceleration, 
lateral acceleration, and the rate of a wheel for opting [ of a car ] especially for lateral motion. 
When there is deflection in the direction specified by an operator, and the direction of a car, 
crew is pulled back on the force level S2 at a seat, and belt immobilization is done on the force 
level S3 at a seat. Especially the allowable deviation from [ which was specified ] transit is 
influenced according to the rate, the migration direction, and road surface condition of the car 
itself. By the well-known approach, these factors can be determined as this contractor. 
[0049] In all the operation gestalten described in the top, when the operational status which the 
car stopped or does not have risk is detected from the data of a car, as for the tension of a belt, 
being ended is desirable. 

[0050] This means a desirable thing, if the insurance arresting gear by this invention is designed 
by approach which is reversible. 

[0051] Since it may be in a normal condition following a dangerous condition, especially a 
reversible thing is desirable. Since a safety belt is not pulled any longer, an operator has the 
degree of freedom of forward always, and it can go first or he can continue operation of a car 
without the need that the operator itself fixes or cancels a system manually to a repair field. 
[0052] However, it is advantageous that belt tension is completed in this way, also in order for 
crew to guarantee having the degree of freedom of big migration after accident. Under a certain 
situation, this means that it is possible for crew to be able to remove a belt easily, and to leave a 
car promptly if required. 

[0053] When according to the desirable operation gestalt of this invention a car stands it still 
further or it runs to normal after the tension of the arresting gear by this invention, i.e., pull back 
of crew, it can also provide in the form where crew is held with the pawl (pawls) which separates 
again. Technical activation of this requires the force in which only short time amount is higher. 
[0054] The insurance arresting gear of this invention is further explained to a detail using the 
block diagram shown in drawing 4 . An insurance arresting gear has front monitor detection 
equipment which can detect a collision, a swerve (swerving), and/or an overthrow. This means 
that actuation of an arresting gear is possible according to any dangerous operational status 
which can be considered. 

[0055] As shown in drawin g 4 , the relative velocity about the car front, a relative distance, the 
stationary car, or a body is measured with the front monitor detection equipment 1 connected to 
image processing systems, such as a radar sensor, an infrared sensor and/or a CCD camera, and 
an image evaluation system, etc. 

[0056] Another equipment 2 judges crew's location preferably by the infrared sensor, the image 
processing (a CCD camera and image evaluation system), the capacity mold sensor, and/or the 
radar sensor. Thereby, it is detectable that crew is in the location which is not desirable to the 
location "from which it has separated from the right location", i.e., a seat. 
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[0057] In order to measure the relative position of relative velocity, a relative distance, and crew, 
it is desirable when the system which already exists in a car can be used. Consequently, the 
cost which adds the structure by the insurance arresting gear by this invention can be held down 
to the minimum. 

[0058] According to the desirable operation gestalt, it can have a pressure induction film into a 
seat cushion as a detection means 3 of crew's weight. Such an operation gestalt is the point 
that the cost which accompanies according to the structure may be regarded very low, and is 
advantageous. 

[0059] However, it is also possible to measure each crew's weight by the weight sensor on a 
seat in addition to it. Moreover, weight assessment equipment equipped with image processing 
systems (a CCD camera, image evaluation system, etc.) is also considered. 
[0060] According to the desirable operation gestalt shown in drawin g 4 , motion of the crew in 
dangerous operational status is measured by the belt elongation measuring device 4. In a brake 
or a swerve, since detection of rapid actuation of crew is possible for this, it is especially 
advantageous. Although it is possible, as for this, comparatively high cost is needed with an 
image processing. Although measurement by infrared sensor equipment is also considered, 
discernment from motion of the upper part of the body and motion of an arm poses a problem 
here. 

[0061] According to the desirable operation gestalt shown in drawin g 4 , only when each crew of 
a seat has carried the belt actually, a belt tensioner operates. Actuation of a reversible belt 
tensioner as this shows to drawing 4 means performing with the signal (interrogation) from the 
belt ratchet mechanism 5. 

[0062] According to the desirable operation gestalt of invention shown in drawin g 4 , the 
equipment which detects the car data 6, such as a yaw rate, is further used also for affecting 
the trigger and halt (deactivate) algorithm of a reversible belt tensioner the rate of the car itself, 
a steering include angle, and whenever [ yaw angle ]. 

[0063] It is desirable that detection of the deceleration 7 of a car is also used for control of the 
force of a belt in addition to crew's weight. It becomes possible to optimize the required force of 
each applied further by this. 

[0064] In addition to the relative velocity and distance about the car or body under transit or 
quiescence, the assessment section 8 of actuation of an accelerator and/or a brake pedal can 
use the front also as further trigger criteria of a reversible belt tensioner. This is other 
approaches of optimizing the approach by this invention further. 

[0065] The combination of the arbitration of all the data from the detection equipment described 
as shown in drawing 4 , and a count unit, or these data is supplied to a control unit 9, and after 
that, when predetermined threshold value is compared with them and these values exceed, the 
trigger of the reversible belt tensioner 10 is carried out, and if the force is able to be dependent 
on the parameter measured as the above-mentioned publication, force different, respectively will 
be applied to crew. 
[0066] 

[Effect of the Invention] Since it sets up lower than the force used for pulling back crew to a car 
seat, restraining on a car seat, holding crew by a certain holding power subsequently to a car 
seat, and pulling back the holding power according to this invention as explained above, it can 
make it possible to minimize the injury given to crew. 



[Translation done.] 
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